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(57) Abstract: There are provided a PLL circuit and an information reproduction device capable of reducing the effect of an erro- 
neous detection of a frequency comparator if it does occur and realizing a stable and high-speed frequency pull-in. The PLL circuit 
includes: a frequency comparator (25) for acquiring a zero cross signal ZC in synchronization with clock CLKA to C by a VCO (23) 
and observing from which phase to which phase the edge of the zero cross has changed in synchronization with the clock CLKA so 
as to detect the frequency level as a frequency error and output an up signal UP and a down signal DOWN; an integration circuit (26) 
for integrating the signal UP or the DOWN; a comparator (27) for receiving 
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BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V (AT, BE, 2S?H- tfffe<DI§!glCO it, fc$fl§€?7 1$ fa Z> 

BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, QPCTjiM V h (D^fillcjlig £ frT r Zl — R t IS 15 

IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), CD Ji<< $ >X J — h J £#HBo 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, ID, TG). 



the integrated up signal UP or down signal DOWN, judging the direction of the frequency error, and outputting three signals: UPM, 
DOWNM, NONM; and a gain adjustment circuit (28) forjudging whether to output a signal and deciding a feedback gain from the 
time series pattern of the signals UPM, DOWNM, and NONM. 

ZZtiPSItelSiP L L0ttJ3J:t;it«W*S«-e*oT. V CO 2 3 □ C L K A-CtCl*^ LT-tf □ 

f^DOWNgltt, JHXfltKS<DlRl#£¥!l£L* UPM, DOWNM, N O N M<7) 3 ft-5§-£fcfci;*|-r £ =1 U — 
$27 f^UPM, DOWNM. fe cfc N O N M <D B# CD / <v £ — £> , «-^-£fcti*-r S^g^fccfc tfftB 
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m m m 

[oooi] &&m&. frt^ft^x?mm^<DKFm^mmmzmm£ti%m®mmmy& 

(PLL: Phase Locked Ijoop)&£TtttV&ffi£f£fttn£mMte&1rZi><D-T* 

[0002] — im>te^ %^^^m(D^^;vmmn±mw(D^¥\t^m^\^ 

[0003] %^^^(D¥lAMm^n^m^^\tm.(D^mtVX^ 1tk7Lt$rr4*9±JDV* 

[0004] vir-fMt^tiim^&^x, mm~7\/— j^m^.nm^\^m.^fix\^y\y— a 
[0005] ^ y^&tzf-z^—z/frh, m&mmm&ttiMirzjfmbvx^ wzm 

#fPJCmi : l-232795-5§-^# 
IfrWJCm : #HS¥l l-308097^# 
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AjH^{^#bTS<^oTb*5f'^ (BDROM(D^^«1932TMW) , 37 

[0007] *fc, wffX^Kmmzfrtcjj^fe, m^mytT^^K^m^tcm^-K^ 
mm^x^^mm^h^o 

y^wx^,^—^m^<^xv^-^mmm^ 0 
M^att\^j&mcfrfr%mm&m±i^xL,-§i? 0 

[0008] *mW<D @ ffjii, M^mit^O^ffi^^^^^-^feo-r^, ^<Dg£W& 

[0009] *mw(DWi<D®>ti<D$LffimMmm'±, mmm^Km^tcmmm^h^xmmv 
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[ooio] mmKti, ±.m?^m&mm^ ^mm^m^m^^mmp^-^ 

coon] &m\z.te. ±ffimft®&<D&ftfe&temw$m-e&z>o 

[0012] mm\tt, ±mmm\nimt. mM<D^^m^^^x^m^n^\ mm^^ 

i&t. &ma^ ±mmfem^<Dmfe^^m*m^"imxhz> 0 
[0013] mmKti, ±mr>rsn&m9&t£, mti&^mvtm-en. mmm^m^-r 

[0014] #»W©&2©^e^ft|l3»iai&tt, flUjflHf #lOSCfeM»Ei!cSrt>oT»«b 

mt. ±mmmm^(Dm^m^Km^ ^x^tmmm^mm^-c^mmx.^ 
[0015] ts-MK^ _htBM»it^{i. ±mmmm&(D^m^y?^m^^xAt)m 
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[0016] ±mmmkttVfmi. "enfu^^ywrnk*, je^k^o 

[0017] *3SM©^3©4R^ttt, Mil^fbit^ffiL/df ^r^ns^^^i vri^:/ 

mmm^Km^ ^x±mmmm^^mu ^mmmmmm^-r^mmmmb 
[ooi8] *mmcDM4CDM&M, mmmm^m^^tcAE&^com^^y^icm 
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[0019] *mmz.£ti\^ mm\m^(D^y^mmitm\m^xxim^mitmmm^ 

[0020] ^^m\cxti^ Attm^tDfct^^vfvi^^y^tD&m^K. m^wcitm 
&<Dm&Mi>s&&tzm&xboxh. wsem&i&M-r^b&xz, *<nm%& 

[002 1] m i] si i ^#5PLLiass^ffl ufcft^f *^«<DRFft##yffi^ 

n^ff ^ ^J;^^l&JtKS<^^$IJoSE^=Sr^i-^^^^^— h 

[El3]®3^|IM^^#6M^mit^(Dlbf^^--^^i-|aT^o 
[S4]ig4f«^jfe^i^5j^^jttfc^ojtife^a^i-ig-efc5o 
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m 1 1] m 1 1 r»^j6^ti8^5^^— ^ w*3 j^w^Mfitm^f&s^i- 

[0 12] H 1 2A- H 1 2Fte^— ^mfe i^V^MCU^^ 1 ^iA^.#J 

[|E| 14] m 14A— HI 14F«:^— Vtfc ffi4o «tt^ W^M^[Uli&^^mB#^Ilj{t^ 

[0022] IO—^t^^^ 11- ~ytT^X?, 12---3fe^^K, 13— ^JJT^A 14— A 
GC[U^ 15---T^n^V=3^if\ 16, Ttn/f^/V 3 ^^ — ^ (ADC) , 17— 
FIR^/V^, 18— tr^tf^[-^g& % 19— — ^(ECC, -i^$~7^— ^(I/Fh 20 
...mvn— ?\ 21— 22- ••\i[MttM$5, 23— VCC\ 24— ifn^m;* 
n^V— 25-M«Citt£&5\ 26-@#HIB&, 27-¥lJ/£[l]f^bT<D3>v-^ 
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[0023] ur. *mji<DmMftm&mttmm\mmtttfxmmirz> 0 

[0024] mm. ^mm^mK^p^m^mmmMmm^um\^t^^^mn^> 

[0025] *ytT^?mmiofe, mu^irx^ mmmfobvx<DytT^? iu 

3>K (OPHD) 12, -TyT^r? (PREAMP) 13, AGC (Auto Gain Control) 
4, T^n^-fn^if (AEQZ) 15, Tto^f ^^^^-^ (ADC) 16, FIR^ 
JtVZYI. fc*^tf tg-PNSI (VITERBI) 18, 9*3— ^ (DEC, ECC, -fy^7x-X(l/ 
F)) 19, ^^n— ^(ENC) 20, lFK5M^(LZRDRV)21, ^^Bl:b^^(PCM 
P) 22, VC023, if n^n^=t^y^v— ^ (ZCCMP) 24, M^^it^^ (FCMP) 25 
, ^5>[SIi^26, ^IJ^m^^L-CCO^^Nl/— ^ (CMP) 27, ^m(PTNDT) 
Ui^yltSK (GAINADJ) 28, f-^—^^mik (CP) 29, £5 J^/V— 
■J"7J/V# (LP) 30^f LTV >3 0 
[0026] rtt^>(D«^^#(D5^, \tM^M^22, VC023, if n^n^r^/-^— ^24, ffl 
Miti|«25, g^[US&26, ^Jfe[U{^^L-C(D=iV/N^-^27, a?*— ^tfcffl&J; 
WJ>m&m&28, ^-r-v ? ^V^[HlS&29, feitJVV— :^/1^30^J;9«§ 
K©PLL0j^4O^^$tfrv>§ o -£LT, ^-^^0^29, *5£Tfi/>—zf 

'(DPLLtHl^^^^O^W^fg^^'^^t^Wi-^o 
[0027] ^V^SMlCK^V^T, 7fe^—5/Kl2d^m^$^yT^13-e±ii|iS$^bfc 

o 

T^n^v=3^-rif i5^i«9^k$tt, i^^y-rx?r^*$tvfc#^fi-^}*, ADC1 

ADC16<Z>m^{i, PLL[I]j&<D{£^iti|^22^A^£tt, #5ztii-^J;5^PLL[Hl 
{^40^^V^TVCO23^3>'^^— /VLTADCieOi^^y^^i^^^ifi:^^ 
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tr^trffi-^g&18H:A^7c?tb, T ? = 3w -K\ =^y— $T&tltc<Dib, NRZ (non-return 
-to-zero) t 2 — ^^LTt±i^7$tV§ 0 

NRZ-7 2 — ^^rc^=i— ^20T?^^=3— K$tb, ^MJH^S^l^T, V— if 

[0028] £*T, PLL0{i&^oV>T*#:6^m0^-r§ o 

[0029] ^@Jti|^22te\ ADCie^^v^/Wf ^-(D{\LffibVC023<DM£l?tiv?C 

[0030] VC023te, ^231— 23303^y^«j^^oT*3«9, ;V-^;V^3 

0^^B^^-^S22^^LT#^tt/c$lJ^ft^S30^J;^^SgjaiS^C^$ij^] 

£tt5o 

VC023te, 3^y^#j^(Z)^-^^Otri^«, 02C, 02D, 02E^i-J;5& 
CLK^^JUffi^S^fiJ^Sffi^n^^CLrCA, CLKB, CLKC^^oT*5«9, ~frbb 
3^B^n^^CLKA, CLKB, CLKC«M^^t^^25^#fc|^$^ 0 

VC023(D^l^g^n^ (^/^— ^233(Dm^/^n^) {3, ADC16, FIR^/V 

^17, fcr*trt£-J§*18, *3i:m5LtBi:bK^22^#fc|^tt§ 0 
[0031] ifn^n^=t^-?u— ^24f*. T^n^a^if 15^£3, fc£;Uffl2A^i-J; 

^>g|2B^^-rj;5*ifn^n^ff-^zc^M^»^25^tii^i-^ 0 

[0032] PLL[UiS&^J;<9, ADC16(D1^^ 0 y^{i^^EbV^^|g^— ^^^M^fe 

A^ff^M«^^^^M»^T^^v^^(^x.^3%ff)^^M 

[0033] m&Wtit®t$s25tt, VC023^J;§3+@^ci^CLKA ) CLKB, CLKC^^TOL 
^n^CLKA^^LT, Afif—fit ^<D1iv?ti^(D^yi?tfb*(D\imfrh 
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[0034] H3fi, ^llM^(^^M^mJt^<D«]^^-v?^i-E|-efe^ 0 HI 

[0035] 03lC^-J:5^ S+B^ny^-CfcS^l+B^ny^CLKA, ^2ffi^ny^CLKB, 
[0036] ^n y: 7CLKlMIWrt<B#fltfBA, C^LT, ^v^jg^JlR^fn] (A^B^ 

c) -cfcfttf, A^f ^Jimimvco23cDMM}&ifcJ;%ffiv Ni:#tt,n5fcft 
[0037] JW£Wta^ m^Tjk-rx^K, JB«afcJfclfc8&25tt\ ^^Yn^*BA~e#:tf>^ 

iSm«vco23co^M^mJ;9ti«v>i#^b^fcfe.T^^f§^up^|±i^;i- 

^^«VC023(D^SM^«^ffiV^#^^?»^^.T^7 0 ff-^UP^m^i- 

•So 

^i^Yn^^B-e^CtD^^v^Yn+l ^i^B(Z)#^^«, ^^{itSM^^ 
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& <i^*i m tt-e#jfcv ^c#> , Ty?°m wpi>w>m tDowNt uev \ 

[0038] 05te, l2|3<D^mWtf1^Wf^-1-3M?£^^ 

[0039] H5(DM^#:it^^25«, D^y^/^n^^Ol— 217, #ffiW^^P (EXO 
R)^— h218— 220, ^A^^ti^A^AND^— h221, ^Av^^a-ti^A^A 
ND^~ — h222, 3AvOOR^— h223— 225, ^^[US&226— 228, 2A^JAND 

h229, 3AvOAND^-h230-234, *5 il^lll^S^n^^CLKA^jl®^^ 
-fr5^c^^^^r235, 236^WL-CV^ 0 

[0040] 7})yy°7viy7*20l— 203{iif n^n^ff -^ZCCOA^JZCINCTL-CM^J^IE® 
$tvCl^ 0 ^U^^n^^Ol^HltB^n^^CLKA^Ill^bTifn^n^ff^-Z 
CSr^y^U 7y^^n5/^202«H2^@^n5/^CLKB^|R)^LTifn^ti^ff^-Z 
CSr^^U ^y^^Vti^203«||3ta^n5/^CLKC^^I^LTifn^^ff^-Z 

VC023<D3f@^jy^CLKA, CLKB, CLKC^IrHELT, if n^n;*=t^u— ^ 2 
4^J;^ifn^n^ff-^-zc^iy^i-^o 
H2F— m2U{cy])y^^yy P 201— 203<DQmt) : &^tiV^tLA0, BO, COirLT 
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[0041] ^y^^n^204(DDA^^I0^7y^^n^^201<DQffi^^^$tt^ 7 
y^^a^205(DDA^M^^^y^Vt2^°202(DQm^^g^ix. ^y^y 
^n^^206(DDAiJ^^(D7yy^n^7 P 203(DQtiJ^7lcl^$tbTV^ o 
7y^7 P 7n 5 /^ P 204— 206te, /^:7x235^bfc|glf@^P5/^CLKA^^L 

|E|2K^^y^Vti^204— 206(DQt±i^^tL^tl,Al ) Bl, Cl^bT 

[0042] EXOR218te, 7Vyy*7^yy*204<Dm^Alb7Vyy*7^yy*205<Dm±lBltCO 
mm^mm^t'O, ^(DW^^-(y^22Q(D¥LXtS. AND^- h221£>ilA^ 
AND^- h222£>fj?l^A^K *5j;t^OR^— h223<Z)||lA^^I&-r^o 

EXOR219}*, ^y^ o ^n^°205(^m^Bl^y5/7 o ^n^ o 206(Dt±i^)Cli!C0 
i^lftiMfP^^ •^(Z)^m^T>'K^-h221(DlEA^, T^K^-b222(D^2 
^A^, *5i^OR^-h223(D^2A^{-^-r§o 

EXOR220te, ^y^7Vn^206(DmvOCl^|J]^(7)7y^^Vn5/^ 0 201(Dt±i^ 
A0£<D#ftilB^aft]^<9, •^(D^^T>'K^-h222(D]EA^, $3£X?OR^- 
h223<Z> Jg3 AvO (C^i-5„ 

^Lfb3o(DEXOR218— 220^ i^E) <Dy-Vyy-&mZ>fMZ.mthtlX$3<9 , 
^n^^CLKA, CLKB, CLKCOV^ frlfr—o&$l<9tfi1- 0 

®2L— ®2N^EXOR218— 220(Dm^^tL^tLA2, B2, C2^LT^LTV^ 

-So 

EXOR218— 220(D#\±)A.2, B2, C2J2i£ n^a^&^^l tb^/MV 
^</^&3o ^(Of?!j"e{*, EXOR220(Dt±iijC2^N^W-^/V^^o-CV^o 
[0043] AND^- h221C0ffi^;^^5/^-[Hl{^227(DHA^^|p$tV. AND^' — h22CO 
tti^l «^-r^[Hl{^228(DHA^ fcflttf&SfrbSo 

OR^ 1 — h223«, EXOR218— 220(Dt±i^)A2, B2, C2tf>BrafflfP£ri: t 9, ^Vfy^ 
ff^-SW^bT^-r^0{^226— 228(^m^i-§o 
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[0044] >MV^|eH&226— 228J3\ ^v^\t^SWfi^^U^V(D^i^\Z.\^viy'vi7\£i 

X^r^HIj^226— 228J3. ^fff^-SW^n- l^-</V(D#^^^if n^n^^ 
-209<DQm^J^DA^^A^;$*6/v— ^Sr^j^-TSo 

02O^ORy— h223<Dm7J^&£^^ff^SW^L-CV^ 0 
[0045] ^y^7Vn^°207— 209«, _h3zfiLfcJ;5t->?j-JS-t-^^5 : -[lI{^226— 228(D 

^y5/^Vn5/7 o 207— 209{i, Ifn^n^aMfcttJ&ftTV^V^IBiS* ^^[U^2 
26— 228-C^$H5/V— ■^KX^mm : 7^Vfc9'— ^l+B^ns^CLKA 

7y^7n^207<DQttl^;^ % ;*>fV^[Hlj&226C>LA7J, ^H:©7!Js'y7ny 
^210(DDA^^ AND^- h231<D^lA7J^ ^it^AND^- h234<D^|3A7J 

7y^7^yy*208(DQm±>fe, ;MV^I§lB&227(DLA;fr* ^07!Jy^7O5' 
7°211(DDAi3, AND^- h230<D^3A7J, *5«ttJ«ANDy— h233(D|g2A7J&- 

^y^^n S /7 B 209(DQt±i^)«, ^^HI{^228C0LA^, ^07y^7ny 
:7°212<DDA7^ ANDy— b2290^2A7J, ^itl^AND^— h232(D^3A7J^ 

H2P— H2R^7y^7Va^ o 207— 209<DQffi77^tb^tLA3, B3, C3£LT 

[0046] ^y^7Vti5/7°210— 212J2, s*y°7r235, 236Sr^Lfc^l+B^ny^CLKA(c: 
^WLT^tV^tv7y^°^n5/^°207-209(Dm7J^^i-^o 

^XT^n^^lO^mTJ^ ^C^C0^y^°^n^°213(DDA7J, AND^' — h2 
29<D||lA7K asit^ANDy— h2300SlA7J^^$tt^o 
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~7yv7°7ny7°2\\<D}RM^ dZ®t<D7Vv7°7viy7°2l4<Dr>A£). AND^ 1 — b2 

7Vy7°7^y7°212C0m^li^, 7^C07Vy7°7^y7°215<D'DX^I, AND^- h2 
33<£>JglA^ &£TlANVv*—b234<DM2Ajj^mJt&£frlZ>o 

m2UK7Vy7°7^y7°210— 212(Z)Qm^^:fl^tlA4, B4, CAblsX 

[0047] 7Vy7°7tiy7°213— 215te, ^y7r235, 236&-frVfcMlffi?Vy?CLKAK 

mM^X^th^friyyy7°y^yy°2io~2i2<D&t)&7y^% 0 

7Vy7°7vy7°213<DQn\±}\±, AND^- h230O||2A^#t;|p£tl/CV^ 0 
7Vy7°7viy7°214<DQmt)fe, AND^— h231<Dfg3A^K feil^AND^— b2 
32<D Jg2 A^ KW&tStlZo 
7Vy7°7vy7°2l5(Dm3jfe, AND^ — b233C>||3A^K ^iUAND^— b23 

[0048] AND^- b229te\ |E|4<Df&a^S^VT, ^y^Yn^{\L^AX^K(D^yiyYn+l 

&ffiBc<D&&K^ Ati^-?m^<Dm&mzvco23<DmMm&wt£Vhm^^ 

AND^r- h230te, 04<£)i&3g^*^V-C, fffS^^y^Yn^^gA-e^:^^ 

v?Yn+i tmftB<DM&ia^ AJoT-^m^<Dmmm^vco23(Dmmmmmi. 

h225(D^lA^t-^i-§o 
AND^- h229*5j;I^230« N ^^Yn/^i^AT^cD^^Yn+l dM^A(D 

Mt-^DOWN^ffivOU£l^5^P— V^VOm^ttfl^flf— V224, 225 
[0049] AND^- h231^, El4C0^a^S^V^T, jiir0<^5/^Yn/$M£fflBT^CD^;/ 

^Yn+i mmA.<DW&\tt, Ati7*—9m^v>mmkwjco23<Dftw%mk& 
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AND^— h232E\ H4<Df&3g^^V-C, mMCO^yi^Yn^iiL^BX^CO^y 

^-h225(Z)||2A^^^i-^o 
AND^- h231*5j;l^232«, ^;/^Yn^£^B^tf>^^Yn+l i)MtL^B(D 

[0050] AND^r- h233te, H4<Df&3g^^V-C, ffrS^^^v'Yn^fiL+BC-e^:^^ 

>?Yn+i timftBvm&iax. xts^—^m^(ommkmrco23(D^ummk^ 

224<Dfj|3A^ \Z.Win~tZ>o 

AND^ : — b234{3\ |E|4<Di&a^S^VT, w\m<D^yZ>YntiMuMCX^(D^y 
v^Yn+1 ^{^A(D^^«, A^-^fl ^-(Dj^^m«VC023(D^SM^#CJ: 
«9ty(&V^<D£LT, ^yff^DOWN^^A^^fe^ ^OR 

y-h225(D^3A^i-^-T^o 
AND^r- h233*5j;lF234«. ^yiyYni)HtMCXlk(D^y^Yn+\ #H£f@C<D 

l/\t ^DOWNtm^Jb/^V>J:5^n^l/-^/K^ff ■^■Sr-ttV-etLy— h224, 225^ 

[0051] OR^— h224« N AND^" — h229 N 231, 233(D|±J^ff ^-<Df&3SfP^<9, 
ff-^-UP(7)m^^»^y^^i3^216(DDA^^I&i-§o 

OR^— h225J2, AND^ — h230, 232, 234<Dffi;tKf ^fi&Sft]^^ 
lt^VWM(Dmj]&(D7yv7°7uy7°2l7(DDAjjKW&1r% 0 
M2V, 02W^OR^— h224, 225<Dffi^^;h^etUJ0 ) D0£LT^LTV^ o 
[0052] ^y5/^n5/^216», ^^^r235, 236^LfcHl*@^n^CLKA^|Hffib 
TOR^- h234(D^N/TV-</V^c«n— U^/V&b&tfitlUO&^y^X, Qltitlfr 
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7Vy7°7vy7°217l^ s^y7T235, 236£^bfc||l^t2^CLKA^|W|i$L 

>it -^DOWN^^[U{^26 Km^ir^o 
H32X, m2Y\Z.y^y^yn^21Q, 217(DW,Z)X&Z>Tyy J> {t ^UP^oXXf^^ 
ft ^DOWN^^^UTl ^ c 
[0053] ^*D^y5/^Vn5/^ 0 216, 217^#fc^$tL^^lt@^n^CLKA« N fc^X.OT 

5^«-e^-ri5{-^M^(fc^x.^2^M) 237^tt, ^M^^Hita^^^c 

El2Z^^(D^i3^^CLK2^b-CV ^> 0 
K2J3\ EU^I-J;?^ ^&«&26<^#3&(INTG)261, 262, =i^s<U— #2 

7, ^xxi^->wm^xxf^4>-mmm^28(Dmi^ti^ti,xw^fv^o 

[0054] &:*5 % Bl5(DM^#CJ:bK^25-e« x 7})yzfZ7wzf210— 212^«tf)[U(Dif n^n 

ft mmhtix^^^t^h, mmit^mmir^a-i, ^y^vn5/7°2i3-2i5^ 

-So 

[0055] ||l^^a^^CLKA(DlMffl^rt^ifP^^^2^m$tt^r^^, ^-^<D# 

[0056] fz.tK.it, !E'%mi / E<vm&ia^ m\m<D^y^Ynm^AX7^CO^yi^Yn+l ft 
i^MB(D^^-\Z.\~t, y^y-f-7n^210(D\^tjAA, ^y^^n5/^208(Dm^B3 
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Hit) ttn— l/^/V-e&arfa^k, AND^ — h230(D te^^^tl/Cn— 
[0057] I^HI^ jE^lbf^(D#^^« % MiacO^^Yn^^^iB-e^CO^^^Yn+l 

[0058] mm^.. AE J &m¥<DWr&ia^, mm<D^yi/YnfiM\LffiB'eyk(D^yi/Yn+l 

ffiC^it^te, ^y 5/^0^209^ m^jC3, ^y^^ny7°211(Dm^B4^ 

-</V-e$>S«T tr$>5~^ib, AND^- h232lC*5V>T^, Mi*f— ^V>M 
&m-ZVC023<DmW.m$iWc£<9-bi&\<^<Dbl,X, WMt^DOWN£rt£|^$^3 
fc#> ^MV^/Wff ^-£OR^— h225 t^W^o 

u^u y-rx^cDfcfetc, iTrtt^mf5LtB^^k^§^y S /^ti5/^ p 2i4(D 

ffiij f*n— U^/k-e^r AND^r- b232<D ffiyO ^P^^flXn— U^<;V 

[0059] lE'MWii^m^a^ M\ni(D^i?Ynm&ffiCX7yl<D^yi?Yn+l 

t@B©f^(^ii, ^y^^n^ o 208(Dm^B3, ^y-77u^212(Dm£)C4& 
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M£)fevi—U'</VXfoZ>Z.bfab, AND^' — h233CO tiU; \±^r^^flXn— ]y^</V 

[0060] mm^. lE^m\^<Dm^\^\i. wm<D^y^Yn&$LmCXyi(D^yi?Yn+\ iWL 
ffiA<DiB-a-Kfe, 7})vy°7^yy°207<Dm£)A3, 7Vy7°-7vyy°212<Dmt)C4& 

s<^X&%n-fX&%Z-bfrh, AND^- h234^*5V^«, Xtif— fit ^<DM 

mm-zvco23<DmmmwiWt£ , 9'km *><okix. ?v^m ^down^wa$*§ 

ftjft ten— W-</V-e&>3 ' AND-f' — h234(D !iv7^$^tP-l/^ 
[0061] ft**, Ji^b7t:MI^#:l:b^25(Djg^mi:b^&^rS^SfB®$tt^^^^ 

[0062] ^—^/^^ly^m^n^m^i^ ^-rvh^^^^y^h^n 

mmWim&X^Zbfemb^^K BDROM^I^^^^H^a-TRLL) t 
PR 2 ( 1-2-1 ) ©Ifi^fc* J: <9 , if n ^ti^ff M t-^ffl 
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[0063] m6it, BDROM(Dl^©fjt;it^- M&m1rmX&Z> 0 
H 7 {C:fc3V vT, |JU f£2T— 8T<D^§-/^— ^CfeSo 

[0064] H8te, Mft*^|{E*©W^;#i4Sr**ria-e*>5o H81C*5V^ 4t*^M» 
tH^ (FERR) Sr. tttt^jRfjjytlSE^m^ (FCMPOT) Sr-t^^bTV ^ Q 

[oo65] ^cotctb^ ~t-r muc^-rtm, n^wm^^^nstsx^r^m ^-up, 

REG) 31l^^$tb^^#[^^#nNTSTV^S<5V>T@^L, a^V— *27 
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[0067] &3b\ ^mmmm-cn. m&(Dmmt<Dft.m&m&&£Lx#vi>'*&mmL.x\^ 

Z>f)K &^b\sXmtfcTtltti&<DQn&&<. LPF(Low Pass FUterMXhoXh 

[0068] =H/v-?l. — ^27tt, ^5>[SIi^26^J;^^$^cT^ 0 {t-^UP*^:^'>>'{t-^ 
DOWN^SrftT, (REG) 32^S^^$tb§f IJ^W (L#V ^ fg (TRSHV) ^ 

JSCTM^^^IrJ^^U ^JS&^afcC-CUPM, DOWNM, NONM 

©3{f^^^^-^(±l*5J;^V>'«[Hlj^28^m^i-6o 

[0069] H9H*DitJ?E|10A— EllOHfi, #?^£H£fflUfc^#^:&<£t^:/^ 

^(Dm^^-r^^y^^— h-efeoT, EI9A— 09H^^^fgINTG 
STV^8, ¥U^L#V MfiTRSHV^4£Ut|§-gi^ aj^V— ^27^£>ff ^UPM^ 
W^$n5«^©lbf^Sr^b-CV^ 0 mOA-®10Hte^#i£^BlNTGSTV£r8 
x ^J^L^VMgTRSHV^4i:Lfc#^^, rU/vSV— ^27d^ff ^NONM^m^j§ 

ft**, ^^^(D^^^T^^ff^-UP^c^^^ff^-DOWNfD^^^hft^ 
^^tt^JatbfcB#^^^/^w-^^T^^^Mfi^bfeb,ff^-UPM^«D 

[0070] ®9A~ g|9HH:*3V^tt, ft ^-UPM^m^$tL5#^^L7t^\ ff^-DOWN 

^(D#"!l-e{i, ^^HI{^26(Z)UP^7^^261«8^^^L, DOWN^7^^262 

[0071] El 10A— ® lOHJSff ^NONM^ttl^fS^feSo 

r<D^!l-e^, ^^[Hj^26(Z)UP^7^>'^261«8^^^L, DOWN#?^262 
te5£#^hLTV^ 0 ^LT, M^^^HS:^^3^^|j^btVMe4J;«9t/J^V^t 
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o 

[0072] ^^(D^f£it^^,##^^^^->-^^^#bfcM^^^^m^i^iii-r 

=t>v^— ^27^£5UPlVL DOWNM, *5j;tJ«NONMC03o(Z)^7— ff 

[0073] ^m*5J:^V^M«IU{^28«, 3>v?W— ^27^J;33{f ^UPM, D 

OWNM, ^oit^NONM(D0#^^IJ^^ N ft ^UPOUTtfciiDOWNOUT^^t 

-v ? *v^°0g§29^t±]^b, *f't±]^^^^»ii>s^^ 

[0074] aiitt, ^^^->-^m^j;^v^ieM[Hii^28(Di^a^i-iii-efc5o 

^(D^-efi, =u/v?t— ? 27 (Dzmwi^mt}, 20tir(Dm^, liHitfiom^, ^ 

[0075] 3^/-?^— ^27<D30ltf)(D!±tfK 2[Utfr^m^^ l[UBij»m^^UPM^-C\ ^ 

fto^y/^- ? 27 co l#jj&iJ-pM<Dm&. ^t±i*5J:t) ? ^V^f«[lIS&28 
=t^v— ^27(D3[Hiiiir<Dm^:feJ;i) ? 2[Eiiir^ lmatr 
m&£i$'f'{z/wm.m^2d,mt ^-upou-r^m^u y-^vrao. 25(it)^-t^ 0 

a^W— ^27(Z)3[Iljiir<Dm^:fe.£tJ ? 2[miift^ 1 
[Utf)CDm^^UPM^:\ mfeCO^s^— 5 t 27CD\tit}fr\J¥M<DMS, '<#'—l<4k 
ffi*5j;^V>M[lI{^28{iff^-UPOUT^mi7b, ^V^fSO. 25(lT)^r£ 0 

=t^v— ^27(D3[ilHi](Dt±i^J^UPM^^-C\ 2[Utf)(Z)t±iij^uPM-t:\ HalmJ 
COmvO^UPM-e, J|ft(Z)3y/^-^27(Dtll^l^uPM(Z)±i^, >-^t±i*5 «£ 

^V^PSlHlSS28«ff-^UPOUT^m^U W^ttO. 5(2T)irT3 0 

=x^W— ^27<D3[llBU(Offl^, 2[Htf((Dm^, 1 [Stiff <£>titfK ^flEcDaf^— 
^27©m^^^tUPMO#^, ^m*5J:U ; W^MS[lI{^28«ft^-UP 
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ouT^m^u y-4v«i (4t) ^-r§ 0 

[0076] #27<D3\M}m<Dm±J. 2\B\tfi<£>tHjj. 1 UlttfO ^DOWNM^^-C 

25 (it) t~r%o 

=i^/<U— ^27(D3[lIti)(Dm^fej:t) ? 2[llM»mi7^V^tb^^DOWNMJ^^ 
"C\ imttf<Dt±l^;^DOWNM-e, Mi<D=t^V— ^27<Dffl;^DOWNM(D^£- 

25(lT)£t"5o 

=t^i/— ^27<D3[llBU(^t±l^J^DOWNM < gJ! l ^-e, 2tHti|Offl^<^V^'f tvb#>D 
OWNMt, l[!Itfr(Z)t±i^)^DOWNM-C\ mfeCD^s<U— ^27©^^^DOWN 
M<£>#£\ /^-^m*5^tJ ? W^S[lI{^28«m^-DOWNOUT^m^b, ^ 

^27<Dffi^^TDOWNM<Z>*§lB\ ^-^ffi:£J;l^V^I«[mS&28te{f 
^DOWNOUT^ffi^/U ^V^f*l (4T) iri^o 
[0077] *fc, =t^-?u— ^27(D3tUtfr(Z)t±i^, 2[Utir(7)ffl^, l[Uiti|<Dffi^UPM, UP 
M£**k DOWNM, VOWNM£X?\-CD\,^fbf)^&<9, ^M.(D^^—^2KD^\ 
^^^tNONMOf^, /^-^m^it>^V^S[eI{^28^^t>m^*-f 

[0078] BI12A— g|12Ftt, 01 KDf&S^S^X^— ^m*5iU ? ^V^^[Hl{^28 
^©H. 1^— <£>ff -frfimmLXAJj^thZt^ 25, 0. 5, 
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i. otmft.mto'rzo 

[oo79] m 1 2A- m 1 2¥<Dm<DW&K mnm \z.mk m ^^Lfd^^® ^l-cv ^ ^ 
m^^-t^mmx^ 0 

[0080] H13A-H13F«, miKDmMK^<;<?— >WtH^W4^m^\Mi^28 
(D 3 | ^ <DW)l¥M$:^~t^^^ J r—hX&% 0 

[0081] H14A-H14F^, Blll(D^a^S^<^^^--^m*5J:U ; ^V^MS[lIli&28 

(Dfcj&mtDmwt&^ir^^y^— bx&% 0 

, ff-^-UPM^oj;t/DOWNM(Ot±iJi 1 #iz:^{5(^fgI— kf£Z> Q 

Wz.^ it -^-NONM(Dt±iJi,ffifeiz:^ift</^ 0 

Bll4A-Bll4F(D^!l(D#^^^tii^m^iS^U*v^i:^J;«9. W^ii^n 
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[0083] ^mmnm^n^^m^mtvx^ mm-v^^mw^^s 
[0084] mz. mi<Dm$&<Dmi¥&m.mirz> 0 

[0085] %^^yY!2^h\^ti^K^)Tly^l3Xmm^tm^m AGC[U{^14 

T^vy^y^iSK&vmik&ti, M^M^^^fifzM^m^U, ADCl 
[0086] ^<D£#, PLL0S&4O^iS9ADC16(D^^°y^^B^iELV^S^— ife^-fr^. 

[0087] ifn^n^n^W— ?24<Dtti£}U, PLL[U{^40<DM^^b^^25^A^$tL, 

r(DT^7 o m^UP^^^>m^DOWN(Dt±]^^$^t-^0{^26(^^2 
61, 262) \Z.XM / 7$iStbtz.(Dlb^ =i^/<U— ?27iZ.XltmtSth. ^^tv/cb^VMlt 
^J^C-C, UPM, DOWNM, NONM<D3ft ^rb\JX'<#— >%k\ti&£Uf4>M 

mm$B2s\z.\titii$foz> 0 

iy^.mm.xT^f^mMM^2su^ z.(D3\t ^(Dm^m^h, m ^-upou 

[0088] /^-V^m*5j:^W^[lI{^28(Dm^f*, M$tlfc>V— ^ffl©^— 

VC023J*. 3^y^fflf^^>feoT*3t), &&frh<D&£inCLK(D-mM$:3tt 
S'Ji~§3^B^n5/^CLKA, CLKB, CLKCi*otV^„ ^<D3f@^n5/^CLKA, C 
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[oo89] &±ismmkr*—\?<nmftT*ih*), mmfr^zfvmmzKoxti'r—zm^kv 

[0090] ADCi6<^m^«, Pixia*No<^*§JttfclEl*&22l;:A;fc$*u ^©{BtfitftliT* 

[0091] £*_Ltfc§l!UtJ;5^ VC023(31J;53+B^ny^CLKA, CL 

KB, CLKC^^^LTifn^n^n^/^U— ^24^J;^ifn^n^ff^ZC^f9^^ 

M^M^25<k, MMJt^25(DT5/^ff-^UP*fc{i^Wf-^DOWN^ 
g§26 £<Omfr£tltz.T^m ^UP^tc^^m ^DOWNSttT , 1/^^32 

CTUPM, DOWNM, NONM(D3ff ^m^i~§3>-y-?W^27^, =i>v$W— ^ 
27K£Z>3im ^-UPM, DOWNM, *5 itmONMO^^IJ(D/^- >T&>£>* ff-HHJ 

*V^[nI{^29^m^i-^^^-^mfeJ:^V^^[Hl^28i^i-§^^^ 

[0092] i-jfc*?*,, xtsf— ?kvco<D&m?viy?&&mvfrm&wc&m^mz.&\^x, 
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[0093] *&m\zmzpi^m&&£Tm%m£mu&. mmmitm^m^km^m^ 
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m^mm 

±mmmwcit^<Dmmmmm^ztzm^m^ir^m^m^b, 
±mm^m^<Dm^^hmmmmm<D\^^m^ir^m^mmb^ 

^mmmmb 

[2] _htE^v^i«[ii^«, ±mm&m^<Dm^^<Dm^p<^— >Km<5\^x 

[3] Aimm^m^m^mmtmm^mx^ 

M _hfE^ij^©ii&«, mfe(Dv^ »mc&-<5\, ^xm^n^ \ mm^^mmv^ * 

[5] ±.mmfem&<D¥\mv^ misuse m&x-hz> 

±M?^wmmm^ ^i^^m^mx^ mmm^m^T, m 
-(Dm^^mmi^xAtfir^ ±mmm^f4>^m^mim^^ 
mMm i mm<vfcm mm m& 0 



WO 2005/086352 



27 



PCT/JP2005/003154 



[7] ±m^>mm\nim^ si^&^^-e. mwntiK£ymjjfa<Dm$immmm 

xts\t^(D^n^n^m^^xi±MmmM^(D^m^y^Km-5\^x, ±mk 

±mm&m^<Dm&wm^^^x±t^mMm^comM^4^m^m^^4 

±m^>mmmm^ ±mmm\Mi^(Dmm^m(Dmm^i^->Km^^x 

i»3fc^8i mwma mm m$& 0 
do] ±mm^m:itmm^ ±mmm\m^<D^m^y^K&^^xAtim^r(D-ifu^ 
n^m ^wo^^ m^m^y^co^-h(D±m—(D^y^icmm^x, a±i*? 
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[12] ±wm&m&<Dm&femm&*im'?ibz> 

[13] _hiE^j^mj^^, wrm<Dv^^mz.m<s\^xmm$:ft^\ mm^m^mMv^^ 

mMm8n m<D&.m nmsi 
[14] ±mmfe\ni$&<D¥\m^^ Mist* m&*st %x&% 

[15] ±M?^>mmmm^ 3\^^m^mx\^ mmm ^m^-r, mt. m 

[i6] mmm^hm^mi^tdt ^?t?ny?\z.m^x ^x-v-^v^^xt^Ms^t 
Kmmvn±irz>mmft£.m&x&^x^ 

mmm^K^t^m^m^<>xmm^xmMmmm(D^y^m^ir^m 
^tmrn^mm^i^mm^-^^xx^mmm^ic^v^x^mmmm^ 
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[17] ±Mf-<>wm.mm^ ±mmmm^(Dm^^<Dm^p<^—>^m^^x 

[19] ±M?^>mmmm^ ^^wm^mx^ mmm ^m^-r, mt. m 
[20] ±m^4>mmmm^ B\%&&m*x\ m^mi^m^(Dmmmmm^m 

[21] mmmw-^hm^mi^fciE^^m -^^n^^s^v ^xv-^v^^xf 
^Mn^mm^n^irmmn^M^xh^x, 

±m&m&m\ni&(DmmT-?&£xfmmm^m^^x±mmmn^ 
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[22] ±Mf^wmmm^ ±Mm^m^(Dm^^(om^m^--~^K^\^x 

[25] _htE^ij^0{^«, mm<Di,%\,^mzm-3^xmm&ft\<\ mm^mmm^^ 
[26] ±M^>mmmm^ ^^wm^mx^ mmm ^m^T, mt. m 
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